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[Note: Names, addresses, company names and brand names are translated 
in the most common manner. Japanese language does not have singular or 
plural words unless otherwise specified by a numeral prefix or a general 
form of plurality suffix.] 

Description of the Invention 

1. Name of the Invention 

Melt Blow Method and Melt Blow Equipment 

2. Scope of the Claims 

1 . Melt blow method characterized by the fact that it is a melt blow 
method where from a die nozzle, which has a cross section that is a 
triangular shape with two sides being equal and that has a large 
number of die orifices (1), which are provided practically on the tip 
part (A) of the bilateral triangular shape, molten polymer material is 
jetted out, and by jet propulsion of heated gas in the vicinity of the 
edges of these orifice openings, the above described sent out polymer 
is dragged and made to be fine; and it is a method where the above 
described polymer material is a condensation type polymer material, 
and also, where the above described die nozzle tip part (A) is a surface 
that has a width (W), which in the range of 0.10 ~ 0.20 mm. 

2. Melt blow method according to the above described Claim 1 of the 
present invention characterized by the fact that the above described 
condensation type polymer material is polyester, polyamide. 

3. Melt blow method according to the above described Claim 1 of the 
present invention characterized by the fact that the temperature of the 
above described heated gas is in the range if 320 ~ 370oC. 

4. Melt blow method according to the above described Claim 1 of the 
present invention characterized by the fact that the pressure of the 
above described heated gas is in the range of 1.5 ~ 6.0 kg/cm2. 
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5. Melt blow equipment characterized by the fact that it is a melt blow 
equipment that has a melt blow die, and the above described melt 
blow die has a cross section with a shape of triangle with two equal 
sides, and it has a die nozzle which has a large number of orifices that 
are placed practically on the tip part of the triangular shape with two 
equal sides, and it has a two fluid slits, which are formed by a lip plate 
that is bent to the side of the orifices, and it is an equipment where the 
above described die nozzle tip part is a surface that has a width which 
is in the range of 0.10 - 0.20 mm, and the die nozzle tip part is 
positioned on the outer side at a distance that is only 0.01 ~ 0.40 mm 
from the two lip plate tip part, and the diameter of the die orifice ® is 
in the range of 0. 15 - 0.50 mm, and also, the width (X) of the fluid 
slits satisfies the relationship r/4 <= X <= 5/4. 

6. Melt blow equipment according to the above described Claim 5 of the 
present invention, characterized by the fact that the tip angle of the 
above described triangular shape with two equal sides, that is formed 
as the cross sectional surface of the above described die nozzle, is in 
the range of 45o ~ 90o. 

7. Melt blow equipment according to the above described Claim 5 of the 
present invention, characterized by the fact that the above described 
die nozzle tip part is a practically a flat surface, and also, the width of 
this flat tip surface is in the range of 0.12-0.16 mm. 

8. Melt blow equipment according to the above described Claim 5 of the 
present invention, characterized by the fact that the diameter of the 
above described die orifice is in the range of 0.20 ~ 0.40 mm. 

3. Detailed Explanation of the Invention 

The present invention is an invention about a melt blow method for the 
manufacturing of good, extremely fine fiber web that has a high tensile 
strength and also where there is no generation of polymer gels, from 
condensation type polymer materials, where this manufacturing is stable 
over prolonged periods of time, and it is also an invention about its 
equipment. 



2 



The fundamental melt blow equipment and method have been disclosed and 
presented in the report in Industrial and Engineering Chemistry, volume 48, 
number 8 (page 1342 ~ 1346), 1956. In the description reported in the 
Japanese Patent Application Laid Open Number Showa 49-48921, 
equipment has been disclosed where the die nozzle tip part has been 
sharpened and not only that but also, where the die nozzle tip part (A) is 
protruding forward from the lip plate tip part (B) at a distance in the range of 
0.13-0.25 mm. 

However, in the case of the above described type of equipment according to 
the previous technology, the width (W) of the die nozzle tip part is no more 
than 0.07 mm or less, and it has an extremely sharp shape like a blade, and 
because of that during the handling or during the assembly of the spinning 
opening, it has been easy for debris to adhere on the tip part. For example, in 
order to manufacture good quality web with little generation of polymer gels 
(balls), it is necessary that the adjustment of the width (X) of the fluid slit is 
constantly adjusted in the width direction (the direction of the length of the 
die) at the order of 1/100 mm. However, if for example, this adjustment is 
conducted as a gap gauge is pushed in the space between the die nozzle (2) 
and the lip plate (3), in the cases when somehow through the gap gauge a 
debris is adhered on the die nozzle tip part (including the orifice openings), 
and it is bent, the adjustment is lost. Also, regarding the adjustment of the 
position of the die nozzle tip part (A) and the lip plate tip part (B) (the 
distance Y), the same way an extremely fine adjustment is required in the 
direction of the width, and at the time when this position is measured, for 
example, it is necessary that the tip of the dial gauge is facing against the tip 
part (A) of the die nozzle. And in the case when the width of the tip part is 
no more than 0.07 mm or less, this measurement is quite difficult, and not 
only that but also, there is a significant amount of adhered debris on the die 
nozzle tip part at the time of the measurement. If such debris is present even 
on one location, from this part a relatively large polymer gel (ball) is 
generated, and the value as a manufactured product is lost. In the case when 
a long die (multihole die nozzle) is used in order to manufacture a large 
width web, this problem becomes especially significant. Because of that, the 
manufacturing of a good quality web at a large width (especially, a width of 
at least 1000 mm and above) has been very difficult in practice. Also, in the 
case when during the time of the fiber spinning, polymer material etc., are 
adhered onto the surface of the spinning opening, it is difficult to wipe the 
tip part so that the debris is eliminated, and there has also been the problem 
that the continuous fiber spinning for prolonged periods of time, has not 
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been possible. Especially, in the case of the equipment according to the 
previous technology, specifically the manufacturing of good quality web 
with little generation of polymer gels, from polyester, polyamide etc., 
condensation type polymer materials, is relatively difficult, and also the 
problem has been observed that the tensile strength of the web has been low. 
If there are such problems the applications are very limited, and especially, it 
becomes unusable as a base fabric for raised nap synthetic leather material. 
Namely, the generation of polymer gels (balls) deteriorates the surface 
appearance and the touch feel, and also, the tensile strength of the fiber is 
low, and because of that the tensile strength of the manufactured product is 
low, and not only that, but also, the friction durability degree, and especially, 
the humidity friction durability degree becomes changed. 

The authors of the present invention have conducted rigorous research in 
order to improve such problems, and previously, according to the description 
reported in the Japanese Patent Application Laid Open Number Showa 53- 
9355, they have invented a die where the tip part of the die nozzle is 
positioned at a distance within 0 ~ 0.4 mm from the two lip plate tip parts. 
Then, especially, research was accumulated and as a result of that it was 
observed that especially it is effective in obtaining from condensation type 
polymers like, polyester or polyamide, a good quality extremely fine fiber 
large width web material, where the tensile strength is large, and not only 
that but also, where there is no generation of polymer balls. And based on 
that the present invention was achieved. 

And namely, the present invention is an invention about a melt blow method 
characterized by the fact that it is a melt blow method where from a die 
nozzle, which has a cross section that is a triangular shape with two sides 
being equal and that has a large number of die orifices (1), which are 
provided practically on the tip part (A) of the bilateral triangular shape, 
molten polymer material is jetted out, and by jet propulsion of heated gas in 
the vicinity of the edges of these orifice openings, the above described sent 
out polymer is dragged and made to be fine; and it is a method where the 
above described polymer material is a condensation type polymer material, 
and also, where the above described die nozzle tip part (A) is a surface that 
has a width (W), which in the range of 0. 10 - 0.20 mm; 

and it is also an invention about a melt blow equipment characterized by the 
fact that it is a melt blow equipment that has a melt blow die, and the above 
described melt blow die has a cross section with a shape of triangle with two 



4 



equal sides, and it has a die nozzle which has a large number of orifices that 
are placed practically on the tip part of the triangular shape with two equal 
sides, and it has two fluid slits, which are formed by a lip plate that is bent to 
the side of the orifices, and it is an equipment where the above described die 
nozzle tip part is a surface that has a width which is in the range of 0. 10 ~ 
0.20 mm, and the die nozzle tip part is positioned on the outer side at a 
distance that is only 0.01 ~ 0.40 mm from the two lip plate tip part, and the 
diameter of the die orifice ® is in the range of 0. 1 5 ~ 0.50 mm, and also, the 
width (X) of the fluid slits satisfies the relationship r/4 <= X <= 5/4. 

The present invention will be described in further details based on the 
diagrams presented. 

Figure 1 is a diagram of the longitudinal direction sectional view of the die 
according to the present invention, at the maximum orifice diameter 
position. The die consists of the die nozzle (2), which has a sectional surface 
with a triangular shape where the two sides are equal, and the attached on its 
both sides two lip plates (3), that are used for the adjustment of the slit for 
the fluid. It is preferred that the tip angle of the sectional surface of the die 
nozzle, that has a triangular shape where the two sides are equal, is in the 
range of 45o ~ 90o, and especially s according to the present invention it is 
preferred that it be in the range of 55 ~ 75o. On this tip part (A), that has a 
sectional surface with a triangular shape where the two sides are equal, a 
surface with a width (W), which is in the range of 0.10 ~ 0.20 mm, is 
formed, and it is a good option if this edge surface is a surface that has a 
large number of protrusions and indentations and it is also a good option if it 
is a curved surface, however, it is preferred that it is practically a flat 
surface, and not only that, but also, it is preferred that the width (W) of this 
edge flat surface be in the range of 0.12 ~ 0.16 mm. In this die nozzle a large 
number of orifices are drilled. Regarding the placement of these orifices, it is 
best if the orifice center coincides with the crossing point (C) of the two 
sides of the sectional surface of the die nozzle that has a triangular shape 
where the two sides are equal, however, it is also a good option if the center 
is at a distance from this crossing point (C) to within the radius of the 
orifice. The orifice diameter is larger than the width (W) of the tip part. 

On both sides of the die nozzle the lip plates (3) are positioned. In the case 
of the lip plates, their edge part (B) becomes a sharp angle knife edge. The 
width of the tip of this edge is no more than 0.20 mm, or less, and especially, 
it is preferred that it be no more than 0. 1 0 mm or less. By the outer surface 
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of the sectional surface of the die nozzles (2), that has a triangular shape 
where the two sides are equal, and by the surface of the lip plates, slits are 
formed one on the right and the left side of the die nozzle correspondingly, 
that are bent along the orifice line, and that are used for long fluids. 
Regarding the above described two fluid slits that are formed at the outer 
surface, it is preferred that they be parallel. Also, these lip plates are adjusted 
by bolts etc., and by that adjustment it is possible to change freely the gap 
between these fluid slits. 

As the condensation type polymer material, there are the following 
materials: polyethylene terephthalate, polybutylene terephthalate, etc., 
polyesters, Nylon 6, Nylon 66, etc., polyamides. However the materials that 
can be used are not limited to these. Also, it is a good option if these are 
copolymer materials, and it is also a good option they are materials obtained 
as two types of polymers are blended. According to the present invention, 
polyethylene terephthalate is especially preferred. 

However, in the case when the die according to the present invention is used 
for polypropylene, polystyrene, etc., adduct polymer materials, there is a 
generation of polymer gels (balls) and it is difficult to obtain a good web. 

As the heated gas that is jet propulsed from the fluid slits, it is possible to 
use steam, air etc. When the gas temperature is in the range of 300 ~ 
390oC, and especially in the range of 320 ~ 370oC, it is preferred 
because of the fact that the decrease of the web viscosity is small. Also, 
regarding the gas pressure that is found at the fluid slit parts, it is at 
least 1.2 kg/cm2 or higher, and especially, it is preferred that it is in the 
range of 1.5 - 6.0 kg/cm2, because of the fact that there is little 
generation of polymer gels and it is possible to obtain very fine fibers 
where the average fiber diameter is in the range of 1 .0 - 6.0 microns. 

According to the present invention it is especially important that the tip part 
(A) of the die nozzle is a surface that has a width that is in the range of 0.10 
~ 0.20 mm, and preferably, in the range of 0. 12 ~ 0. 1 6 mm. In the case of 
such a die, the adhesion of debris onto the tip part during use, is small, and 
besides that, for example, even if some debris has adhered, it is difficult to 
generate a disturbance in the gas flow, and the fiber spinning properties are 
almost unchanged. Also, because the slit width adjustment and the 
determination of the position of the die nozzle tip part and the lip plate tip 
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part, are conducted easily and also precisely, it is possible to obtain 
homogeneous wide width web material. Also, the polymer adhesion in the 
area around the spinning opening and especially, on the die nozzle tip part, is 
small, and because of that under high gas pressure conditions, a fiber 
spinning process that is stable over prolonged periods of time, becomes 
possible, and for example, even if there is polymer adhesion, it is possible to 
be restored to the correct state by wiping. In the obtained web material there 
is extremely little generation of polymer gels, and not only that but also the 
web tensile strength is also high. However, in the case when the width (W) 
of the tip part has exceeded 0.20 mm, the generation of this polymer gel is 
significantly increased, and a good quality manufactured product is not 
obtained. The above described results are especially confirmed in the case of 
condensation type polymer materials like polyesters. 

Regarding the term polymer gel (ball) used throughout the description of the 
present invention, it is the spherical shaped polymer that has a diameter that 
is 10 ~ 500 times the diameter of the fiber that forms the structure of the 
web, or it is the swollen shape polymer, that is generated at the edge part or 
the internal part of the fiber. There are many cases when these polymer gels 
are extremely small and they cannot be observed by the naked eye. It is 
possible to detect them by observation using a microscope, or it is possible 
for them to be detected as the web in the state as it is or, after it has been 
pressed, calendered, treated by squeezing, or by using other treatment 
measures, the fiber density is increased and after that it is colored. If a large 
number of these polymer gels are present, the application sphere is largely 
limited, and especially, the material becomes unusable as a base fabric for 
synthetic leather material. 

In the case according to the present invention, the die nozzle tip part (A) is 
positioned on the outer side (the downward direction according to Figure 1) 
from the two lip plate tip parts (B) only at a distance Y, that is in the range 
of 0.01 ~ 0.40 mm. Also, relative to the orifice diameter ® being in the 
range of 0. 1 5 ~ 0.50 mm, and preferably in the range of 0.20 ~ 0.40 mm, it is 
especially preferred that the width (X) of the fluid slit be within the range of 
r/4 <= X <= 5/4 r. If a melt blow process is conducted by using a die which 
satisfies simultaneously this relationship, even under a wide range of fluid 
pressure conditions, in the range of 1.5 ~ 6.0 kg/cm2G, it becomes possible 
to stably manufacture over prolonged period of time, a good quality web 
material that does not have polymer gels. And especially, in the case of 
polyesters like a polyethylene terephthalate material according to the 
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previous technology it has been difficult to manufacture a good quality web 
with no generation of polymer gels, since it has been necessary to have a 
melt viscosity of no more than 300 Poases or less, because of an extreme 
degree of thermal destruction. However, according to the present invention, 
the die temperature is decreased and even at a high melt viscosity state of up 
to 2,000 Poases, it is possible to obtain a good quality web material with no 
generation of polymer gels, and because of that it becomes possible to 
manufacture a web with a high tensile strength. 

On the other hand, in the case when the distance (Y) has exceeded 0.40 mm, 
the polymer that exits from the orifice is a high rate high pressure fluid and it 
is not very efficiently melted, and the polymer is not transformed into 
extremely fine fibers and there is a generation of a large number of polymer 
gels inside the web material. On the contrary, if the tip part (A) of the die 
nozzle is made to be the same surface as that of the two tip parts (B) of the 
lip plates, or higher, or if somehow it is made to be on the inner side 
(according to the presented in Figure 1, the A surface is upward from the 
surface B), it becomes difficult to have a continuous conversion for a time 
period exceeding 500 hours, and not only that, but also, the strength of the 
obtained extremely fine fiber web becomes somewhat low. Also, in the case 
when the width (X) of the fluid slit is smaller than r/4, on the lip front 
surface and on the die tip part polymer adhesion is observed, and on the 
contrary, in the case when X is larger than 5/4 r, it is necessary to use 
extremely large gas flow rates and not only that, but also, the fluid energy 
that is imparted to the molten polymer material is excessive, and the 
viscosity of the produced web is decreased and breaks of the" fibers are 
generated, and as a result from that the web strength is decreased and there is 
a generation of polymer gels. 

In the case of the present invention, the tip part of the die nozzle becomes a 
surface in the range of 0.10 ~ 0.20 mm, and because of that, the fluid slit 
width, and the determination of the positions of the die nozzle tip part and 
the lip plate tip parts, can be conducted with a good accuracy in the width 
direction (the direction of the length of the die), and as a result from that it is 
possible to obtain a wide width manufactured product which is 
homogeneous even in the width direction (for example, there is a small 
distribution of the partial polymer gel generation or the weight per surface 
area, that is found in the direction of the width). Also, it is possible to 
conduct wiping of the surface of the spinning openings at the time of the 
fiber spinning, and a continuous stable fiber spinning over prolonged period 
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of time, becomes possible. Not only that, but also, because of the fact that 
the debris adhesion on the die nozzle tip part, during the exploitation, is 
small, it is also effective from a protection point of view and it is also 
economical. 

The finer fiber web made of condensation type polymer material, that is 
obtained according to the present invention, can be used in different 
applications areas such as filters, separators, etc., however, especially, it can 
be used preferably as a foundation fabric material used for synthetic leather 
because it is a high quality product that has a high tensile strength. And 
namely, by mutually crossing the extremely fine fibers and after that making 
a rubber properties possessing elastic type polymer material like 
polyurethane present in the gaps between the fibers, and raising the nap on 
the surface, and coloring, it is possible to obtain a high grade suede type or 
nupak type synthetic leather material, that has a smooth fine fiber feel to it. 
The fact that it can be stated that the color durability degree, and especially 
the humid friction color durability degree is extremely good, is also an 
important characteristic of the present invention. 

Here below the present invention will be especially explained in further 
details by presenting practical implementation examples. Moreover, the web 
tensile strength that is described according to these practical implementation 
examples, is the value (g/cm) that was measured as a web with 100 g/m2 
weight per surface area, and a web width of 1 .0 cm, and by using a Tensiron 
with a clamp distance of 1 .0 cm, Also, the web viscosity is a value that has 
been measured at a temperature of 35oC in ortho-chlorophenol. 

Practical Example 1 

According to the presented in Figure 1, relative to a die nozzle (2), that has a 
tip angle of 60o, and where the tip part surface is a flat surface and the width 
(W) of that surface is 0.12 mm, and where on this tip part 1,000 orifices with 
a diameter ® of 0.30 mm O, have been pierced separated at a pitch of 1 mm, 
the two lip plates (3) that have a tip part angle of 60o, are set so that the 
width (X) of the fluid slit is 0.25 mm and so that the die nozzle tip part (A) is 
positioned on the outside part (the distance (Y), according to the diagram 
presented in Figure 1) at 0.10 mm from the two lip plate tip parts (B). The 
maximum adjustment variation that occurs in the width direction (the length 
direction of the die) of the above described X and Y, was no more than 0.05 
mm, or less. 



9 



Polyethylene terephthalate (r|sp/c = 0.73) was melted at a temperature of 
295oC, and it was jet propulsed out through the above described orifices at a 
jet propulsed amount of 0.15 g/minute/orifice, and steam was propulsed 
through the slits (4) at 2.7 kg/cm2G, and a temperature of 340oC. By the 
positioned downstream collection device (not shown in the figure) a web 
with a width of 1,000 mm was made, and collected and it was continuously 
wound. A continuous transformation was conducted for a period of 750 
hours, and despite that during that period of time there was almost no 
staining of the surface of the spinning opening. The obtained web had 
extremely fine fibers with an average fiber diameter of 2.5 microns, and 
despite that there were no polymer gels, and the unevenness in the weight 
per surface area in the direction of the width of the web material, was 7 %, 
and it was an extremely good web material. Also, the viscosity r)sp/c of the 
web was 0.62, and the degree of destruction was also small and the strength 
of the web material was 820 g/cm. When this web was subjected to a 
crossing treatment and then according to the usually used methods 
polyurethane material was filled in the interstices, it was possible to obtain 
an extremely good synthetic leather material. The humid friction coloring 
durability degree of this synthetic leather material was 2-3 class. 

Practical Example 2 

According to the presented in Figure 1 , relative to a die nozzle (2), that has a 
tip angle of 80o, and where the tip part surface is a flat surface and the width 
(W) of that surface is 0.20 mm, and where on this tip part 1 ,000 orifices with 
a diameter ® of 0.40 mm O, have been pierced separated at a pitch of 1 mm, 
the two lip plates (3) that have a tip part angle of 60o, are set so that the 
width (X) of the fluid slit is 0.40 mm and so that the die nozzle tip part (A) is 
positioned on the outside part (the distance (Y), according to the diagram 
presented in Figure 1) at 0. 10 mm from the two lip plate tip parts (B). The 
maximum adjustment variation that occurs in the width direction (the length 
direction of the die) of the above described X and Y, was no more than 0.05 
mm, or less. 

Polyethylene terephthalate (r)sp/c = 0.73) was melted at a temperature of 
320oC, and it was jet propulsed out through the above described orifices at a 
jet propulsed amount of 0.20 g/minute/orifice, and steam was propulsed 
through the slits (4) at 2.0 kg/cm2G, and a temperature of 370oC. By the 
positioned downstream collection device (not shown in the figure) a web 
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with a width of 1,000 mm was made, and collected and it was continuously 
wound. A continuous transformation was conducted for a prolonged period 
of time, and despite that during that period of time there was almost no 
staining of the surface of the spinning opening. Also, the viscosity Tjsp/c of 
the web was 0.60, and the strength of the web material was sufficiently high. 

Practical Example 3 

According to the presented in Figure 1, relative to a die nozzle (2), that has a 
tip angle of 60o, and where the tip part surface is a flat surface and the width 
(W) of that surface is 0.1 5 mm, and where on this tip part 1 ,000 orifices with 
a diameter ® of 0.30 mm O, have been pierced separated at a pitch of 1 mm. 
And also, regarding the lip plates, they set so that the die nozzle tip part (A) 
is positioned on the outside part (the distance (Y), according to the diagram 
presented in Figure 1) at a distance of 0.25 mm from the two lip plate tip 
parts (B), and the width (X) of the fluid slit was set according to the 
presented in Table 1. Polyethylene terephthalate (r)sp/c = 0.73) was jet 
propulsed under the same conditions as those described according to the 
reported above Practical Example 1, and it was melt blown and made into a 
web material and wound. 

As it is clear from the presented in table 1 , if the slit width (X) is within the 
range of 0.08 ~ 0.37 mm, namely, if it is within the range of r/4 ~ 5/4 r, it is 
understood that it is possible to manufacture over prolonged period of time a 
high quality extremely fine fiber web material, where there is no generation 
of polymer gels, where the decrease of the viscosity is small and the strength 
is high. 
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Table 1 



Slit 
Width 
(X) 
[mm] 


Staining 
of the 
surface of 
the 

spinning 
opening 

UL/CUII lllg 

uuring d 

continuous 

^Ull VCi olVJII 

(750 hour 
period) 


Generation 
of Polymer 
gels in the 
manufactured 
product web 


Average 
fiber 
diameter 
(microns) 


Web 

strength 

(g/cm) 


Web 

viscosity 

Cnsp/c) 


Overall 
Evaluation 


0.05 


Not good 


Many 


4.0 


860 


0.66 


X 


0.08 


Good 


Little 


3.5 


855 


0.63 


O 


0.20 


Very good 


Not present 


2.5 


820 


0.60 


O 


0.37 


Very good 


Extremely 
little 


2.5 


810 


0.58 


O 


0.40 


Good 


Many 


3.5 


680 


0.48 


X 



Practical Example 4 

According to the presented in Figure 1, the tip angle was 50o, and the tip 
part surface is a surface where the width (W) of that surface is 0.10 mm, and 
where on this tip part 1,000 orifices with a diameter ® of 0.20 mm O, have 
been pierced. And also, regarding the lip plates, the fluid slit width (X) was 
made to be 0.28 mm, and especially, they were set so that the die nozzle tip 
part (A) is positioned on the outside part (the distance (Y), according to the 
diagram presented in Figure 1) at a distance of 0.35 mm from the two lip 
plate tip parts (B). 

Nylon 6 was melted at a temperature of 290oC, and it was jet propulsed out 
through the above described orifices at a jet propulsed amount of 0.18 
g/minute/orifice, and steam was propulsed through the slits (4) at 3.5 
kg/cm2G, and a temperature of 330oC. A continuous transformation was 
conducted for a prolonged period of time, and despite that during that period 
of time there was no staining of the surface of the spinning opening, and a 
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very good, extremely fine fiber web material (average fiber diameter 1.5 
microns) was obtained. Also, the web viscosity was sufficiently high, and it 
was a web that had a high strength. 



Reference Example 1 



According to the presented in Figure 1, the tip angle was 60o, and the tip 
part surface is a surface where the width (W) of that surface is 0.05 mm, and 
where on this tip part 1,000 orifices with a diameter ® of 0.30 mm O, have 
been pierced separated at a pitch of 1 mm. And also, regarding the lip plates, 
the fluid slit width (X) was made to be 0.30 mm, and especially, they were 
set so that the die nozzle tip part (A) is positioned on the outside part (the 
distance (Y), according to the diagram presented in Figure 1) at a distance of 
0.25 mm from the two lip plate tip parts (B). However, the adjustment was 
somewhat difficult, and the maximum adjustment deviation in the width 
direction (the direction of the length of the die) was 0.10 mm. 

Polyethylene terephthalate (r\sp/c = 0.73) was melt blown under the same 
conditions as those described according to the reported above Practical 
Example 1, however, from 300 hours after the beginning of the continuous 
conversion process, the polymer staining on the surface of the spinning 
opening and on the lip edges, was significant, and it was not possible to 
continue the fiber spinning process. In the web material that was obtained in 
the latter half of the fiber spinning process, the generation of polymer gels 
was especially high, and it was also a material where the web strength was 
very low at 650 g/cm. By using this web material and following the same 
procedures as those described in the Practical Example 1 , a raised nap 
synthetic leather material was obtained, however, it was a material where the 
feel of the front surface was rough. 

4. Simple Explanation of the Figures 

Figure 1 is a sectional view diagram of the melt blow die in the die orifice 
maximum diameter position, according to the equipment of the present 
invention. 



1 die orifice 

2 die nozzle 

3 lip plate 

4 fluid slit 
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A die nozzle tip part 

B lip plate tip part 

C die nozzle extrapolation lines crossing 

point 

X, Y distance 

r diameter 

W width 
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